Objective -To evaluate age at surgery and outcomes of undescended testis (UDT) of boys who underwent surgical treatment at our institution. Methods -The retrospective study was conducted from December 2006 until December 2016 analysing the medical documentation of boys with UDT who were treated with orchidopexy. Age of boys at the time of diagnosis, age at which orchidopexy was performed, results of intraoperative observations and treatment complications were analysed. Results -Orchidopexy was performed in 562 boys with UDT. The median age at the time of orchidopexy was 50.5 months (IQR 22 -117); orchidopexy was most frequently performed between the ages of 4 and 6 in 35.2% (198/562) boys, while the least number of boys 3.5% (20/562) underwent orchidopexy during the first year of life. The most common form was unilateral UDT with the prevalence of 93% (523/562), out of which 67.6% (380/562) of cases had UDT located in the inguinal canal. The rarest location of UDT was intraabdominal with the prevalence of 3.9% (22/562). Complications such as retraction of testis out of scrotum, testicular atrophy, postoperative hernia and wound infection were observed in 1.7% (10/562), 0.53% (3/562), 1.2% (7/562) and 0.88% (5/562), respectively. The efficacy of orchidopexy was 96.6%. Conclusion -Although the most boys included in the study had surgery at a later age than recommended, the success rate of orhidopexy was significant with the small number of complications. Our findings support that orhidopexy is both the standard and the option for the successful management of UDT.
Introduction
Undescended testis (UDT) is a very common anomaly of the male genitalia affecting 2% -4% of male infants and is more common in premature infants (1, 2) . Since testicular descent occurs within 9 -12 months of life in significant number of children, the incidence of UDT decreases to 0.8% -1% at 1 year of age, after which the spontaneous descent of testes rarely occurs (3, 4, 5) . The mechanism of prenatal testicular descent is still partly obscure, however, it is known that dysgenesis of a testis itself, mechanical obstruction such as a narrow inguinal canal and a too short ductus deferens have a significant role, as well as endocrine (insufficient gonadotropin stimulation), genetic and environmental factors. Approximately 1/3 of premature boys and up to 5% of full term boys have at least one UDT (7) . The short term postnatal endogenous testosterone secretion reduces the incidence to 1% -2% after three months, while the incidence of UDT ranges from 0.3% to 0.4% at the age of 1 year. A strategy of watchful waiting is not indicated after six months of age since the spontaneous descent of testis rarely occurs after this period (8, 9) . It is recommended that the UDT treatment should be started after 6 months of age and completed by the child's first birthday, because an early treatment minimises the potential risk of infertility as one of long term complications of UDT (10) . On the other hand, the study results suggest that the treatment before the age 13 years does not lessen the risk of the malignant alteration (10, 11, 12) . There are two main types of UDT: retained and the ectopic testis (13) . After UDT has been diagnosed it is necessary, without a delay, to initiate a hormone therapy, surgical treatment, or both (6, 14) . Since UDT can result in impaired fertility, testicular malignancy, torsion and/or associated inguinal hernia, it is recommended to treat it by orchidopexy or surgical repositioning of the testis to the scrotum, which should be completed by the first year of life (1, 5, 15) .
The aim of this study was to evaluate age at surgery and outcomes of UDT in boys who underwent the surgical treatment at our institution.
Methods
The retrospective study was conducted analysing the medical documentation of boys with UDT who were treated at the Department of Paediatric Surgery of Clinic for Children's Diseases, University Clinical Centre Tuzla from December 2006 until December 2016. We analysed the following: age of boys at the time of diagnosis of undescended testis, age at which orchidopexy was performed, intraoperative observations and treatment complications. At our Clinic, the diagnosis and location of UDT is performed by physical scrotal examination while the boy is in standing, lying and sitting positions with the legs flexed at the hips and knees, and crossed feet; by manual assessment of the inguinal canal from the internal ring toward the scrotum trying to push subcutaneous structures toward the scrotum.
Statistical analysis
The data analysis was accomplished using the biomedical application software "MedCalc for Windows, version 15.11.4" (MedCalc Software, Ostend, Belgium). The variables with irregular distribution were presented as median and interquartile range (IQR). The obtained results were indicated by absolute and relative numbers. The age of boys at the time of diagnosis of undescended testis, age at which orchidopexy was performed, intraoperative observations and treatment complications were analysed.
Results
5314 children, 2840 boys and 2474 girls, were surgically treated at the Department of Paediatric Surgery of University Clinical Centre Tuzla from December 2006 until December 2016. Orchidopexy was performed in 562 or 19.8% boys with UDT. The median age of boys at the time of diagnosis of UDT was 20 months (IQR 3 -48), while the median age at the time of orchidopexy was 50.5 months (IQR 22 -117). 93% of boys were diagnosed with unilateral UDT. UDT was located in the inguinal canal in the majority of boys, 380 (67.6%). The characteristics of the boys included in the study are shown in Table 1 .
Orchidopexy was performed in 20 (3.5%) boys with UDT by the first year of life. However, in the majority of boys 198/562 (35.2%) orchidopexy was performed between the ages of 4 and 6, while after the age 12 the surgical treatment of UDT was done in 86 (15.3%) boys. 2/86 (2.3%) boys aged 18 years underwent the surgical treatment of UDT (Table 2) .
Before the surgical treatment 2 boys received a hormone therapy, but without an anticipated outcome, while the hormone therapy was administered in 2 boys with intra-abdnominal position of both testes before the surgical treatment to achieve a response of testosterone secretion.
10 (1.7%) boys out of 526 who underwent orchidopexy experienced a complication: retraction of a testis out of the scrotum (in two boys with intra-abdominal position UDT, in five boys with UDT in the inguinal canal and in three boys with UDT at the exit of the inguinal canal). Postoperative hernia was found in seven (1.2%) boys therefore they were reoperated after six months, and testicular atrophy occurred in three (0.53%) boys (one had the intra-abdominal localization of UDT, two had UDT in the inguinal canal). Five boys (0.88%) developed wound infection after surgery. The efficacy of the surgical treatment was 96.6%.
Discussion
The retrospective ten years study was conducted with an aim of evaluating the boys' age at the time of orchidopexy and its outcomes. The majority of boys included in the study underwent surgical treatment of orchidopexy at the age of 4 to 6 years, while the least number of boys were operated by the first year of life. Our study results concur with the findings of other researchers who reported that the most common age at orchidopexy ranged between 45 and 62 months, and also the least number of boys included in those studies were surgically treated by the first year of life (16) (17) (18) (19) (20) (21) (22) (23) . Somewhat different results, however, were suggested by Hrivatakis et al. (24) who treated 24.4% of boys with orchidopexy before the second birthday, 57% of boys after the age of 2 years, and only 18.7% of boys underwent orchidopexy by the first year of life. On the other hand, Zöller et al. in their study (11) reported that orchidopexy was performed after the second year of life in 80% of boys, while Yiee et al. (25) performed orchidopexy by the age of 18 months in 87% of boys. Orchidopexy as the standard method of the treatment of UDT has its diagnostic as well as its therapeutic purpose. Similarly, for the intra-abdominal testes either orchidopexy or a laparoscopic approach can be used for exploration of UDT, i.e. the Fowler-Stephens manoeuvre (26) . Often one technique may be replaced by the other one during the procedure if it is impossible to achieve the optimal outcome by the initially chosen technique. All boys included in this study underwent orchidopexy since the laparoscopy was not an available operative technique during the study period. Majority of boys in the study had the unilateral UDT. Similarly, in their study, Chan et al. (26) more frequently found the unilateral form in boys who underwent orchidopexy, while 2.9% of boys had the bilateral UDT. In this study, the majority of boys had the Bilateral undescended testis (n; %) 39 (6.9)
Intra-abdominal position of UDT (n; %) 22 (3.9)
UDT at the exit of the inguinal canal (n; %) 160 (28.5)
UDT in the inguinal canal (n; %) 380 (67.6)
UDT=Undescended testis: IQR=interquartile range. UDT in the inguinal canal, and the rarest location of UDT was intra-abdominal. Significantly different results were reported by other researchers. For example, in his study, Abolyosr (27) found that the UDT were high abdominal in 47.1% of boys, 31% of boys had the UDT in the inguinal canal, and 8% had the UDT at the exit of the inguinal canal. Similarly, Castillio et al. (28) found the intra-abdominal UDT in 55% of boys. In this study, the efficacy of orchidopexy (the absence of complications such as recurrence, testicular atrophy, hernia, wound infection) in treatment of UDT was significantly high, and the results concur with the results of other researchers. Thus, Abaci et al. (29) reported on the efficacy of orchidopexy in 90% of cases, while Chan et al. (26) successfully performed orchidopexy in 90% of boys with the bilateral UDT, and Taran and Elder (30) suggested that orchidopexy was effective in 95% of boys with UDT found in the inguinal canal and in 90% of boys with UDT found intra-abdominally. In 64 studies which included 8425 boys with UDT, the efficacy of orchidopexy in testes located intraabdominally, in testes located in the inguinal canal, and in testes found at the exit of the inguinal canal was 74%, 87% and 92%, respectively (31) . One of the possible complications after orchidopexy is testicular atrophy. Although a rare complication, the testicular atrophy occurs in 8% of cases if UDT is located distal to the inguinal canal, but also in 25% if UDT is located intra-abdominally (32). Ciszek et al. (33) found the testicular atrophy in 9.8% of boys with the intra-abdominal position of NT, while Ashley et al. (1) reported on the atrophy after orchidopexy in 3% of boys. Our results are somewhat different, only 0.57% of boys had the atrophy of testes. The similar results were reported by Chan et al. (26) who found that 0.29% of boys had the testicular atrophy after orchidopexy. The significantly low prevalence of orchidopexy complications (retraction of testes, postoperative hernia) was observed in boys included in our study, which concurs with the results reported by Ashley et al. (1) . In their study, 2% of boys had retraction of testes, 3% of boys had postoperative hernia.
Limitation of study
The major limitation of the study was the short time of observation. We presented the surgical outcomes of orchiopexy in boys during ten years, which is a short period of time, because successful orchiopexy should be defined as the functionally capable testis, not just the testis in the scrotum. This can be evaluated many years after surgical treatment, not just after an initial follow up.
Conclusion
The undescendend testis is the most common genital malformation in boys, and because of its long term complications it should be treated before the child's first birthday. Although the most boys included in the study had surgery at a later age than recommended, the success rate of orhidopexy was significant with the small number of complications. Our findings support that orhidopexy is both the standard and the option for the successful management of UDT.
